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The text translated in this translation project is the sixth chapter of the book
Protocol Analysis written by Ericsson and Simon. This chapter deals with such issues
as early protocol analysis, introduction to techniques of protocol analysis,
methodological issues, reliability and validity of encoding and effective protocol
analysis procedures. This translation project has practical value and can provide
guidance and implications for studies which aim at exploring the cognitive processes
of problem solving, learning, design, translation and language cognition by using
protocol analysis.
This translation report first gives a brief introduction to the background of the
source text and highlights its instructive value through summarizing the applications
of protocol analysis in researches. Then it introduces the main content of the source
text, as well as its stylistic and linguistics features. Besides, this translation report
addresses the preparatory work done before translation and the translation theories
and related translation skills by examining the linguistic features of the source text. It
also analyzes the difficulties in translation by giving concrete examples. On the basis
of this, it reports the translator’s gains from the translation process and overviews the
inadequacies of the translated text as well as some problems yet to be solved. Through
this translation practice, the translator has got a deeper understanding of the
difficulties of translation, and has realized that knowledge of related fields is the
cornerstone of translation and that appropriate translation theories and strategies are
the guide to translation. Only through analyzing and revising repeatedly can the
quality of translation keep improving.
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本翻译项目的原作作者K. Anders Ericsson和Herbert A. Simon是认知心理学
研究领域的专家。译者通过查阅维基百科（Wikipedia 2015a）网站了解到，Ericsson
是佛罗里达州立大学的心理学教授和康拉迪杰出学者，被公认为国际天才研究的
先驱者，其所著《剑桥专业知识与专家技能手册》（The Cambridge Handbook of






















科学贡献奖”(Distinguished Scientific Contributions Award)；此外，他还因行为

































6 METHODS FOR PROTOCOLANALYSIS
Having developed and examined in detail a model of the way in which verbal
reports are generated, we are now ready to discuss specific techniques for deriving
valid data from them. First we will describe a number of specific methods of analysis
that have been used, and then we will examine them in light of the methodological
principles that should govern the encoding of verbal protocols.
EARLYPROTOCOLANALYSIS
In early work, protocols of subjects thinking aloud consisted of the
experimenters’ note summarizing the vocalizations rather than direct transcriptions of
the subjects’ actual words. Until tape recorders became available (about 1945), there
were no practical means to record verbalizations. The investigator was forced to select
and interpret the subjects’ speech in real time, without any chance of going back to
reinterpret or reevaluate the initial records and encodings.
The earliest documented analysis of a think-aloud protocol of which we are
aware was made by Watson (1920). As we saw in Chapter 4, he used the protocol to
illustrate some general characteristics of cognitive process in problem solving,
presenting his own interpretation and description of the protocol with little or no
effect to provide systematic evidence in support of his views. Subsequent research
using protocol analysis attempted to take down the ideas more closely as they were
generated by the subject. Duncker (1926) analyzed a number of protocols for over 20
problems in search of the mechanisms that generated the solutions. His analysis
(Duncker, 1926, 1945) was a meta-level description of the solution attempts and
theoretical mechanisms that could generate the transitions to new ideas for possible
solutions. Several studies (Bulbrook, 1932; Durkin, 1937) set out to find the nature of















they contended that the observed processes did not imply any special phenomenon of
insight but could be described in terms of other kinds of cognitive processes.
De Groot (1965) recorded extensive TA protocols of chess players selecting
moves in games, and used the theoretical framework proposed by Otto Selz (1913) to
encode the processes he found expressed in them. While the protocols were recorded
by hand, and hence certainly incomplete, they contained enough information to allow
De Groot to draw a rather detailed picture of problem-solving process of novice and
expert chess players. He was generally able to reconstruct the subjects’ search trees,
and provide examples from the protocols of the processes postulated by Selz.
The outstanding feature of most of this early work is its exploratory nature. The
main aim was to generate concepts and potential mechanisms rather than to address
questions of validation and generality. The contact between the protocols and the
theoretical ideas was through the investigators’ descriptions and interpretations of the
protocols, which had to be generated in real time. There could be little explicit,
detailed comparison between theory and protocol record. Many methodological issues
simply could not be addressed when the subjects’ original verbalizations could not be
preserved in their raw form.
With the introduction of tape recorders after World War 2, the situation changed
markedly, for it was now possible to analyze the verbalizations without any real time
constraints. The practice of transcribing the tapes literally into typewritten form
developed rapidly. From written transcripts, the investigator could obtain almost
instant access to all the verbalizations corresponding to a given process. Issues of
coding reliability could also be addressed by presenting several coders with the same
raw transcript of the verbalizations.
With the emergence of computer simulation of cognitive processes (Newell &
Simon, 1956; Newell & Shaw, 1957) models were proposed that made explicit claims
as to what information was processed by subjects, hence could become part of the
verbal protocol. Intensive analysis was made of a small number of verbal protocols
for a task, sometimes a single protocol, to demonstrate that the information in the















the same task. We will have a good deal to say about this approach in this chapter.
In Chapter 4, we have already discussed another stream of literature, in which
information in verbal protocols has been encoded at a very abstract level with the aim
of uncovering generalizable aspects of cognitive processes. As we saw there, the
majority of these studies did not test specific hypotheses or models of the cognitive
processes but sought to induce and identify regularities and patterns in the recorded
data. In many of these studies, the protocol data were encoded to very general
categories, and these categories were related only weakly to any process description
of cognitive processes capable of performing the tasks. The link between protocol and
encoding was often not explicit, and it was often not clear on what basis the encoding
decisions were reached. We will not pay much further attention to these methods in
this chapter.
INTRODUCTION TO TECHNIQUES OF PROTOCOLANALYSIS
In this section we describe some forms of protocol analysis that are especially
useful for comparing sequences of verbal behavior with the behavior predicted by
models expressed as computer programs. These methods retain, as fully as possible,
the content of the protocol (low-level encoding), so as to permit very detailed
matching of the encodings with the trace of the program.
Basic Assumptions
The methods to be described are not theoretically neutral; they rest on a set of
assumptions about the general structure of problem-solving processes, and about the
verbal reporting process itself. The major theoretical assumptions that underlie these
methods are:
1. The subject’s behavior can be viewed as a search through a problem space,
accumulating knowledge (not always correct) about the problem situation as he goes.
This gradual, step-by-step accumulation of knowledge can be represented by a
problem behavior graph, the kth node which represents the subject’s knowledge after
k steps of search.
2. Each step in the search involves the application of an operator, selected from a















STM. Application of the operator brings new knowledge into STM, moving the
subject to a new point in the problem space.
3. The verbalizations of the subject correspond to some part of the information
he is currently holding in STM, and usually to information that has recently been
acquired.
4. The information in STM, and reported by the subject, consists primarily of
knowledge required as inputs to the operators, new knowledge produced by operators,
and the symbols representing active goals and subgoals that are driving the activity. A
goal may take the form of an intent to apply an operator; in which case the protocol
may contain explicit evidence for the application of operators.
The first two of these four assumptions can be viewed as weak postulates about
the problem-solving process (weak because the wide range of alternative processes
can be represented as searches). The third and fourth assumptions do little more than
summarize the postulates about verbalization that we have been using throughout this
book. Therefore, they do not introduce important new assumptions into the protocol
analysis process.
Encoding vocabulary
As a preliminary to the encoding process, the task and protocol are analyzed to
extract the vocabulary of objects and the relations needed to define the problem space
and operators. For example, in the Tower of Hanoi task, a subject might refer in his
protocol to "disks" and "pegs" and to “moving from Disk X from Peg X to Peg Z,”
essentially using the language of the problem instructions.(See the protocol
reproduced as an appendix to Anzai and Simon, 1979). The subject may identify the
disks by numbers (Disk 1 for the smallest, say), and the pegs by letters (A,B,C, from
left to right). The labels may be borrowed from problem instructions, or devised by
the subject. To describe problem situations, the subject may use relations like “larger”
and “smaller,” and more complex relational naming devices like, “the next smallest
disk to Disk 2 on PegA.”
Protocols most always also contain information that reveals the subject’s control















contains such statements as: “oh it’s getting there,” “this time it’s easy,” “I don’t know
for sure,” “wrong,” “5 will have to go to C,” “I will move the remaining 4 from B to
C.” (The latter two statements represent goals because the indicated actions require
multiple moves.)
Synonyms. At this point, certain equivalents may be defined, to permit the
protocol to be encoded in a simpler, canonical form. For example, “smallest disk”
may be defined as synonymous with disk 1, so that the former name may always be
replaced by the latter in the encoded protocol. Provided that synonymity is not judged
too lightly (and that anaphoric reference is not prejudged), this kind of stylization
raises few problems of coding reliability. Nevertheless, replacing terms by synonyms,
even though reliably, may lose semantic content. The phrase “smallest disk” may
provide information about the subject’s perceptual encoding that is lost by translation
to “Disk 1.” Whether the translation should be made or not in the process of encoding
will depend on whether this distinction makes a difference in terms of the theoretical
models under study.
The cryptarithmetic protocol of subject 3, analyzed in detail by Newell and
Simon (1972), provides many examples of the possibilities of canonical recoding. For
instance, in about twenty instances where S3 draws an inference from the known
numbers associated with a column in the problem to these still unknown, he gives a
reason of the form “Premise (P) implies Conclusion (C).” These reasons are actually
verbalized as “P, therefore C” (2 instances), “P, which will mean that C,” “P, which
means that C” (2 instances), “P means that C,” “P, which will make C,” “P, which
leaves C,” “Since P, C” (2 instances), “ C because P” (5 instances), “P, now C,” “If P,
so C,” “Suppose P, then C,” “ P, so C,” and “C, since P.” For all except very special
purposes, all of these expressions could be coded “(P→C),” or in some other
appropriate standard notation.
Completeness of vocabulary. The protocol may now be scanned to discover
what statements cannot be coded in the language thus far defined. Additional terms
(e.g., goal expressions) may be added to the list until as much of the protocol
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